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the carcinogenic effects of x-irradiation were enhanced by exposure to
ultraviolet (UV) radiation (Ha83b). The cumulative excess increased with
the dose of x rays in a manner consistent with linearity, amounting to about
0.1 case/cm2/Gy in areas that were exposed to both x radiation and UV
radiation, as compared with about 0.012 case/cm2/Gy in areas that were
exposed to x rays alone. Projection of the excess of basal cell carcinomas
over an entire lifetime postirradiation has yielded a cumulative lifetime risk
estimate of 3,200/104 PYGy for the skin of the face and neck and 1,000/lQ4
PYGy for the hair-covered scalp (Ha83b).

Other populations for which risk estimates have been derived include
2,653 persons given x-ray therapy to the chest for enlargement of the
thymus gland in infancy, in whom 8 skin cancers were observed to develop
later in the irradiated area, versus 3 skin cancers in the corresponding
area among 4,791 controls; the 8 cancers included 6 basal cell carcinomas
and 2 malignant melanomas (E. Woodward and L. Hempelman, personal
communication). The average dose to the irradiated skin was estimated to
approximate 3.3 Gy, and the excess relative risk of cancer in the irradiated
area between 10 and 49 years postirradiation was interpreted to amount
to 4.8 (A186), giving an average excess relative risk of about 1.5/Gy. The
absolute risk has been estimated to range from 0.66/104 PYGy at doses of
less than 4 Gy to 0.32/104 PYGy at doses exceeding 4 Gy (A186).

An excess of skin cancer, primarily basal cell carcinomas of the face,
has been observed also in Czechoslovakian uranium miners (Se78). On the
basis of an estimated relative risk of 4.5 in this population and a cumulative
dose to the affected skin from alpha radiation of approximately 1-2 Gy
(20-40 Sv), the relative risk may be calculated to approximate 15%/Sv and
the absolute risk 0.95/104 PYSv (A186). As has been noted previously,
however, the excess may not be attributable entirely to radiation, in view of
the possible causal contribution that may have been made by arsenic in the
uranium ore dust. No excess in numbers of skin cancers has been observed
thus far in a number of other irradiated populations that have been studied
epidemiologically (A186). The failure to detect an excess in such studies
may be attributable, however, to underascertainment of skin cancers, for
the reasons cited above.

Radiation carcinogenesis in the skin has been studied experimentally
in several species of laboratory animals (UN77). In the rat, a variety of
different types of skin tumors occur in response to irradiation, including
tumors of hair follicles; in total numbers, the tumors induced by a given
dose in the rat exceed those induced by the same dose in the mouse,
a species in which the tumors are composed predominantly of squamous
cell carcinomas (Bu86). The incidence of tumors in the rat increases as
a linear-quadratic function of the dose and reaches a peak at 20-30 Gy
of low-LET radiation or 9-10 Gy of high-LET (125 keV//j) radiation. For